
SIMILARITY OF MATRICES 

Definition:     

(i)    If A and B are two square matrices of order n then B is said to be similar to A if there exists a non – singular matrix M 
such that        

(ii)     A square matrix A is said to be diagonalizable if it is similar to a diagonal matrix. 

Combining the two definitions we see that A is diagonalizable if there exists a matrix M such that

            

where D is a diagonal matrix. In this case M is said to diagonalize A  or transform A to diagonal form. 

Theorem 1: If A is similar to B and B is similar to C, then A is similar to C. 

Theorem 2: If A and B are similar matrices then        

Theorem 3: If A is similar to B, then   is similar to   

Corollary:     If A is diagonalisable then   is diagonalisable. 

Theorem 4: If A and B are two similar matrices then they have the same Eigen values 

ALGEBRAIC AND GEOMETRIC MULTIPLICITY OF AN EIGEN VALUES

Definition: 
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Theorem:     The necessary and sufficient condition of a square matrix to be similar to a diagonal matrix is  that the 
geometric multiplicity of each of its Eigen values coincides with the algebraic multiplicity.

  i. e. We can diagonalise a given square matrix if and only if algebraic multiplicity of each of its Eigen values is equal to 
the geometric multiplicity. 

If corresponding to any Eigen value, if algebraic multiplicity is not equal to geometric multiplicity then the matrix is not 
diagonalizable. 

Corollary:     Every matrix whose Eigen values are distinct is similar to a diagonal matrix. 

Theorem:     A square nonsingular matrix A whose Eigen value are all distinct can be diagonalised by a similarity 
transformation        where M is the matrix whose columns are the Eigenvectors of A and D is the diagonal 
matrix whose diagonal elements are the Eigen values of A. 

Notes:     1.    If Eigen values of A are not distinct then it may or may not be possible to diagonalise it.        

     2.    A and D  are similar matrices and hence, they have the same Eigen values 

        3.    The process of finding the modal matrix M is called diagonalising the matrix A. 
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1.    Find the algebraic multiplicity and geometric multiplicity of each Eigen value of the matrix 
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2.     Show that the matrix    
    
     
    

 is diagonalisable. Find the transforming matrix and the

     diagonal matrix 
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3.    Show that the matrix    
    
    
     

 is diagonisable. Find the diagonal form  and the diagonalising 

    matrix  
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4.    Show that the matrix    
   
    
   

 is not similar to a diagonal matrix 
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5.   If    
  
  

 and    
  

    
  prove that both  and  are not diagonable but   is diagonable 
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6.    Find the symmetric matrix     having the eigen values          and       with the 

    corresponding Eigen vectors                          and   

   MODULE-3 Page 12    


